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-Commissioning
-Microwave instability at the transition energy
-Head-tail instability

-Bunch shaping



Bunch shaping &by White signal
Octupole Optimization
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Summary

- Microwave instability
- dominant source: narrow band resonances
- explained by klystron model

- vacuum component replaced

- Y jump Q power supply upgraded

- Head-tail instability
- key: &x --- eddy current induced sextupole
- kickers, resistive wall & broad band impedances
explains the instability
- measurements:
eddy current induced sextupole
of the vacuum pipe
kicker impedances
- Landau damping by octupole magnets

- Cu pipes in the gaps between FX kicker modules

- Bunch shpaing
- RF voltage modulation
by a band-limited white signal

successfully implemented

Ng > 6x10'? ppp achieved



Typical MR Beam Intensity

22-Jun-99
17:19:51
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Upper trace: Beam intensity 2xldu2ppp/div

Lower trace: Bending Fields
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EXperiments and Simulation

mittance Blow-up Ratio

E

Emittance Blow-up Ratio
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Figure 1: Horizontal coherent oscillaltion.
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Figure 2: Growth of the coherent oscillation. Upper
trace: beam intensity (10*'protons/div), lower trace:
coherent oscillation, abscissa: 5 k samples/div.
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Figure 3: Horizontal chromaticity after the accelera-
tion start. |



Head Tail Instability
before installing FX kickers

inj. kickers + resistive wall + broad band

Transverse Impedance
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Contribution of
the resistive wall, kickers and broad band impedance
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Growth Rate [/turn]

Head Tail Instability

after installing FX kickers

inj. kickers + FX kickers

+ resistive wall + broad band

Transverse Impedance
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Dynamic Aperture(mm)

Octupole Current(A)
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Bunch Shaping

- Relax the space charge effects

- Limitation: acceptance  inj. & ext. kickers rise time

FX septum
- RF voltage modulation by a band-limited white signal

O increase bunching-factor

without emittance blow-up (in principle)
O easy & cost saving
N\ effect is moderate:

final distrubution: uniform in phase space

time constant: not small

- Successfully applied to the BR & MR

(during acceleration)

O "24% intensity gain
O Ng > 6x10!2 ppp achieved
O stable operation
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Frequency Spectrum of Vgxg

during MR injection flat bottom

fRF :9Xfrev =6.0199 MHz

band-limited white signal

6.02883 - 6.03148 MHz

rms degree of modulation
~3.6%
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Fundamental RF Voltage Modulation
by Band-Limited White Signal

during MR injection flat bottom (500 MeV)

Without modulation
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RF Voltage modulation in the BR

~10% gain in intensity

Extracted bunch
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'RF Voltage Modulation in th MR

improved 7; crossing

~14% gain in intensity
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- Octupole magnets:

DC power supply ---> AC power supply

- Transverse aperture servey

& optimization of Octupole
- Further study beam loss mechanism at

- Reduce the beam loss at extraction (" 5-10% ?)



